Introduction
============

Stress is a kind of psychological tension that an individual perceived as a burden that affects one\'s attitude and behavior. Stressors that cause such a bad mood may originate from changes of life, family, job context and content, and varied kinds of personal relationship ([@ref1]). As the major labor force in a hospital, nurses share the largest amount of works within the healthcare facility ([@ref2]). Since service quality of healthcare of a hospital is anchored on the performance of the nursing group, importance of stress coping capability can never be overstated ([@ref3]).

Along with the National Healthcare Insurance system that launched in 1995 in Taiwan, nurses in a hospital are not only requested to perform conventional duties of patient care, but also requested to participate as major contributors to multiple improvement projects that required by the hospital accreditation. This in turn makes the stress problem worse ([@ref3]-[@ref5]).

Coping behavior is one of the important issues in the stress-coping process ([@ref6]). There are problem-focus and emotion-focus approaches for nurse to counter the stress. Problem-focus approach could be more effective in helping victim to solve the problems associated with stress than the emotion-focus ([@ref7], [@ref8]). Just like a stress may have varied effects on individual workers, the magnitude a nurse perceives and the associated coping behavior may be varied as well ([@ref1], [@ref5], [@ref8]-[@ref12]).

A plethora of studies on stresses and coping strategies that limited their studies within the scope of types and sources of such stressors that nurses experienced or how nurses deal with these stresses ([@ref1]-[@ref12]), few if any have had explored the determinants of a reliable nurse.

This research will be one of the pioneers in an attempt to identify the criteria that contribute to a nurse\'s stress-coping capability through Analytic Hierarchy Process (AHP).

Analytic Hierarchy Process (AHP) was developed by Thomas L. Saaty in 1971 to be employed for multi-criteria decision making (MCDM) problem under an uncertain situation at that time ([@ref13]-[@ref14]). AHP is a logical approach that systematically structuring a complex decision-making problem by measuring weight and importance of each criterion and sub-criterion in a hierarchical way, through which solves the decision problem. AHP gained immediate acceptance in a wide range of both academic and industrial sectors because it provides reliable method to deal with problems with complex structure and measurement. Some notable examples include Xerox, General Motors, Scarborough Public Utilities, 3M ([@ref15]), operation problems in healthcare management ([@ref16]), communicating patient\'s and physician\'s preferences ([@ref17]), the production and distribution dilemma of a cancer drug (e.g. 16), exploring the service quality contributors (e.g. [@ref9], [@ref18]) among many others.

Compare to other alternatives, AHP includes multiple sources of opinion from experts who are generally experienced with the well-defined issues under research. In most cases in the real world, a multi-objective decision making will need to involve structure complexity, values measuring, and synthesize problems ([@ref13], [@ref14]). It is always hard for people to make decisions in the real life since numerous criteria may be involved, and AHP is an approach that able to integrate these three in one ([@ref13], [@ref14], [@ref18]).

Materials and Methods
=====================

To establish the hierarchy, the research starts by reviewing important local literature that was suggested by nursing management scholars ([@ref6], [@ref19]-[@ref26]).

Participants
------------

Participants in this research are from three different steps. In the first step, seven experienced nurses, followed by 105 nurses in the second step to build an AHP model, and ended with six selected nurses for practical application.

Firstly, seven extremely experienced nurses who just retired from their decades\' nursing services were invited as experts in reviewing the items that the researcher concluded from the literature review.

Secondly, the current research then approach 105 nurses who worked in varied accredited levels of hospitals in southern Taiwan with a questionnaire that contains these items between a period of April and September of 2009. These participants were used to generate factors and sub-factors of stress-coping capabilities of the nurses in a hospital.

Thirdly, this study invites ten more highly experienced nurse-heads from hospitals and healthcare facilities three months after the second step. Since some of these experts work with the nurses in the same hospital or may have certain connections, a three-month lap can effectively avoid possible halo-effects. These experts are instructed to grade the importance of each element by a pair-wise comparison with their own expertise and experiences. These nurse-heads owned 15 to 31 consecutive years of nursing experience, with an average of 26.1 years, in healthcare facilities. At the last step, this research selects six nurses with different characteristics of service careers from different hospitals to test the model. Criteria adopted for selection including the years of overall nursing service as well as the years of the current hospital, the number of children, and hospital accreditation (detailed in the note of [table 4](#T4){ref-type="table"}).

Methods
-------

Twenty-two items were identified from the literature review. Several steps are conventionally conducted under an AHP procedure ([@ref13]-[@ref14]). Decision-maker first models the problem as a hierarchy, then establishes priorities among the elements of the hierarchy through a pair-wise comparison and synthesizes these judgments to yield a set of overall priorities for the hierarchy. Subject to the consistency of each judgment, a final decision based on the results of the process will be achieved.

The current research then compute the weights of each individual sub-criterion and the criterion based on the scores of all pair-wise comparisons (detailed could be seen in Saaty, 1980).

Results
=======

Model the problem as a hierarchy
--------------------------------

An AHP model is then built on the data gathered from the survey. A factor analysis is conducted by using principal factor method with normalized varimax to verify the factors. Nineteen elements with factor loading 0.5 or more as sub-criteria and four factors with Eigen value larger than 1 are then identified. These factors are termed and used as the second hierarchy of the problem structure. Variance explained with these four factors is 63.3%. The initial factor has four sub-criteria, and is termed as "Personal attributes". The second factor contains five sub-criteria and is termed as "Organizational infrastructure". The third factor composed by five sub-criteria as well and is termed as "Family factor", and followed by a five-element "Institutional factor", shown as [Table 1](#T1){ref-type="table"}.

###### 

Stress coping capabilities of nurses

  1^st^ Hierarchy Goal           2^nd^ Hierarchy Criteria (Eigen;% Value; Alpha)    3^rd^ Hierarchy Sub-criteria         Loading
  ------------------------------ -------------------------------------------------- ------------------------------------ ---------
  **Stress-coping capability**   Family factor (9.06; 41.19%; .78)                  Children education                   0.829
                                                                                    Stable marriage                      0.817
                                                                                    Pleasant family life                 0.668
                                                                                    Health, family members               0.609
                                                                                    Healthy family finance               0.594
                                 Organizational infrastructure (1.95; 8.87%; .83)   Paid education                       0.774
                                                                                    Paid training                        0.757
                                                                                    Systemized accreditation preparing   0.735
                                                                                    Back to work support                 0.731
                                                                                    Performance assessment               0.615
                                 Personal attribute (1.83; 8.31%; .87)              Clear career path                    0.822
                                                                                    Healthcare techniques                0.785
                                                                                    Religious belief                     0.654
                                                                                    Emotion management                   0.623
                                 Institutional factor (1.10; 4.98%; .86)            Fringe Benefit                       0.713
                                                                                    Good interpersonal relationship      0.701
                                                                                    Amicable organization atmosphere     0.686
                                                                                    Healthcare facilities                0.561
                                                                                    Safety environment                   0.558

Computing weight of factor in stress-coping capability
------------------------------------------------------

Priority among the elements of the hierarchy comes as the next step. Data is gathered from a series of judgments that based on the experts\' pair wise comparisons of the 19 sub-criteria that contributes to the nurse\'s stress-coping capability. Ten talent nurse-heads with an average of 26.1 years, act as the experts in typical AHP approach ([@ref13]-[@ref14]). Base on the questionnaire completed by these professional experts, I compute the arithmetic average as weight of each factor. The family factor comes as the first determinant with the highest weight at 0.356, followed by the personal attribute as the second with a weight of 0.275, and the organization factor and the environment factor are graded as the third and fourth with weights of 0.255 and 0.114 respectively, shown as in [table 2](#T2){ref-type="table"}. Notable sub-criteria at factor level are in descending order, the "career plan" (0.352) in personal attribute, the "paid education" (0.273) in organization factor, the "children education" (0.284) in family factor, and the "fringe benefit" in organization environment factor, shown as [Table 4](#T4){ref-type="table"}.

###### 

Values of criteria and sub-criteria of stress-coping capability

  Sub-criteria                 P1     P2     P3     P4     P5     P6     P7     P8     P9     P10     Avg.
  ---------------------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------- ------
  Career plan                  0.56   0.37   0.62   0.19   0.05   0.50   0.35   0.51   0.22   0.15    0.35
  Job techniques               0.27   0.15   0.20   0.56   0.05   0.27   0.12   0.20   0.34   0.44    0.26
  Religious belief             0.13   0.24   0.11   0.06   0.50   0.08   0.27   0.08   0.11   0.11    0.17
  Emotion management           0.05   0.24   0.08   0.19   0.39   0.15   0.27   0.20   0.34   0.30    0.22
  C. R.                        0.05   0.00   0.02   0.02   0.00   0.01   0.00   0.01   0.00   0.00    0.00
  Paid education               0.17   0.36   0.39   0.50   0.36   0.13   0.20   0.19   0.23   0.19    0.27
  Paid training                0.08   0.12   0.30   0.10   0.14   0.27   0.20   0.41   0.13   0.19    0.20
  Accreditation preparing      0.24   0.18   0.16   0.10   0.14   0.19   0.20   0.13   0.07   0.19    0.16
  Back to work support         0.17   0.18   0.10   0.30   0.18   0.13   0.20   0.13   0.33   0.29    0.20
  Performance evaluation       0.33   0.18   0.05   0.00   0.18   0.27   0.12   0.13   0.23   0.13    0.17
  C. R.                        0.00   0.04   0.02   0.00   0.01   0.00   0.06   0.00   0.03   0.00    0.00
  Children education           0.50   0.34   0.19   0.50   0.34   0.07   0.50   0.50   0.50   0.29    0.37
  Stable marriage              0.10   0.18   0.29   0.10   0.08   0.13   0.10   0.10   0.10   0.19    0.14
  Pleasant family              0.10   0.10   0.19   0.10   0.08   0.10   0.10   0.10   0.10   0.19    0.12
  Health, family               0.30   0.13   0.13   0.30   0.16   0.27   0.30   0.30   0.30   0.19    0.24
  Home finance                 0.00   0.25   0.19   0.00   0.34   0.43   0.00   0.00   0.00   0.13    0.13
  C. R.                        0.00   0.00   0.00   0.00   0.01   0.00   0.00   0.00   0.00   0.00    0.00
  Fringe benefit               0.05   0.25   0.36   0.06   0.30   0.27   0.36   0.50   0.12   0.80    0.31
  Interpersonal relationship   0.12   0.25   0.14   0.12   0.09   0.08   0.13   0.10   0.22   0.05    0.13
  Amicable atmosphere          0.20   0.17   0.14   0.16   0.10   0.08   0.19   0.10   0.44   0.05    0.16
  Service facilities           0.42   0.25   0.18   0.28   0.29   0.21   0.19   0.30   0.06   0.05    0.22
  Work safety                  0.20   0.08   0.18   0.37   0.22   0.36   0.13   0.00   0.16   0.05    0.18
  C. R.                        0.02   0.00   0.01   0.01   0.01   0.00   0.00   0.00   0.01   0.00    0.00
  Criteria                                                                                            
  Personal attribute           0.66   0.38   0.31   0.05   0.53   0.10   0.47   0.05   0.15   0.05    0.28
  Org. infrastructure          0.06   0.19   0.19   0.05   0.10   0.15   0.15   0.05   0.15   0..05   0.11
  Family factor                0.22   0.19   0.25   0.50   0.17   0.53   0.23   0.50   0.47   0.50    0.36
  Institutional factor         0.06   0.25   0.25   0.39   0.20   0.22   0.15   0.40   0.23   0.40    0.26
  C. R.                        0.00   0.03   0.05   0.00   0.03   0.01   0.00   0.00   0.00   0.00    0.00

Final decision on determinants
------------------------------

The current study then finalizes the rankings of each determinant by examining the composite value of criteria and sub-criteria. As shown in [Table 3](#T3){ref-type="table"}, the family factor is the most important factor with a weight of 0.356, followed by the personal attributes with 0.275.

The first two factors represent nearly 63% of the contribution to a stress-coping capability. The study then multiplies the factor weights and the value of each criterion to gain final values for each element.

As a result, determinants of levels of stress-coping capability in descending order are the children education (0.13), the career plan (0.10), a good health status of family members (0.09), a satisfactory fringe benefit offered by the employer (0.08), and mastery job techniques for the works in a hospital (0.07), as shown in detail in [Table 3](#T3){ref-type="table"}.

###### 

Determinants of stress-coping capability

  Criteria (rank)                                     Sub-criteria                 Weight   Composite (rank)
  --------------------------------------------------- ---------------------------- -------- ------------------
  **Personal attributes** 0.275 ([@ref2])             Career plan^\*^              0.35     0.096 ([@ref2])
                                                      Job techniques^\*^           0.26     0.072 ([@ref5])
                                                      Religious belief             0.17     0.047 ([@ref9])
                                                      Emotion management           0.22     0.061 ([@ref6])
  **Organizational infrastructure** 0.114 ([@ref4])   Paid education               0.27     0.031 ([@ref15])
                                                      Paid training                0.20     0.023 ([@ref17])
                                                      Accreditation preparing      0.16     0.018 ([@ref19])
                                                      Back to work support         0.20     0.023 ([@ref16])
                                                      Performance evaluation       0.17     0.019 ([@ref18])
  **Family factor** 0.356 ([@ref1])                   Children education^\*^       0.37     0.132 ([@ref1])
                                                      Stable marriage              0.14     0.050 ([@ref8])
                                                      Pleasant family              0.12     0.043 ([@ref12])
                                                      Health, family member^\*^    0.24     0.085 ([@ref3])
                                                      Financial health of family   0.13     0.046 ([@ref10])
  **Institutional factor** 0.255 ([@ref3])            Fringe benefit^\*^           0.31     0.079 ([@ref4])
                                                      Interpersonal relationship   0.13     0.033 ([@ref14])
                                                      Amicable atmosphere          0.16     0.041 ([@ref13])
                                                      Service facilities           0.22     0.056 ([@ref7])
                                                      Work safety                  0.18     0.046 ([@ref11])

\* indicates the top 5 determinants of nurses\' stress-coping capability

Practical application
---------------------

Nurses who are more capable in handling stress may appear to be more a stable labor and are more willing to or able to stay longer with the same employer.

Six nurses from two different hospitals in southern Taiwan were invited to join the evaluation, three from each to verify how this set of determinants could be applied in identifying low turnover nurses. Two regional accredited hospitals, namely Ha and Hb, are all private invested hospitals, in which employees are exposed to a lower level of the job security and an inferior fringe benefit than state-owned hospitals. By doing this, the influence of government service shelters could be eased. All of case nurses have more than five years work at experiences in patient care and nursing in varied healthcare services.

Three nurses are recruited from each hospital. One of the nurses has at least three times of turnovers in the last two years (i.e. high turnover) in each nurse group. The other one has stayed in the current hospital over three years (i.e. low turnover). The third nurse is randomly selected from nurses of the impatient department, in which the nurse is much higher stress.

Characteristics of each case are illustrated in the bottom of [Table 4](#T4){ref-type="table"}. All these nurses are interviewed to answer a question regarding how she perceives the importance of each following criterion when making a decision on whether to stay with an organization. Interviewees were asked to give each item a score from 1 as "not important at all" to 5 as "extremely important" based on their experiences. This study then applies the data gathered from interviews to produce a total score for each individual interviewee. Results of stress-coping capability and its rankings are shown in [table 4](#T4){ref-type="table"}.

The interview included full ethical considerations throughout the entire process. Respondents are advised with the ethical code of an academic research, informed consents are gained before interviews, and personal data of interviewees were duly concealed not for any public use. It is easy to find from the table that nurses who stay longer seems gain higher products (weights x scores).

###### 

Values and rankings of interviewees in practical application

  Criteria\\ Case^a^   A       B      C       D      E       F                                            
  -------------------- ------- ------ ------- ------ ------- ------ ------- ------ ------- ------ ------- ------
  Career plan          **5**   0.48   **5**   0.48   **5**   0.48   **5**   0.48   **5**   0.48   **5**   0.48
  Job techniques       4       0.29   4       0.29   **5**   0.36   **5**   0.36   4       0.29   2       0.15
  Religious belief     3       0.14   2       0.10   4       0.19   3       0.14   2       0.10   4       0.19
  Emotion              4       0.24   3       0.18   **5**   0.30   4       0.24   5       0.30   3       0.18
  Paid education       3       0.09   4       0.12   3       0.09   3       0.09   2       0.06   5       0.15
  Paid training        2       0.05   3       0.08   2       0.05   3       0.08   3       0.08   2       0.05
  Accreditation        2       0.04   **5**   0.10   3       0.06   2       0.04   3       0.06   3       0.06
  Back to work         2       0.05   2       0.05   2       0.05   2       0.05   3       0.08   3       0.08
  Perf. assessment     3       0.06   4       0.08   3       0.06   2       0.04   4       0.08   3       0.06
  Education, kids      **5**   0.66   3       0.40   **5**   0.66   **5**   0.66   2       0.26   **5**   0.66
  Stable marriage      **5**   0.23   3       0.14   **5**   0.23   4       0.18   2       0.09   2       0.09
  Pleasant family      4       0.17   2       0.09   4       0.17   3       0.13   4       0.17   4       0.17
  Health, family       **5**   0.43   4       0.34   3       0.26   **5**   0.43   2       0.17   **5**   0.43
  Family finance       4       0.19   5       0.24   3       0.14   3       0.14   3       0.14   3       0.14
  Fringe benefit       2       0.16   3       0.24   4       0.32   **5**   0.40   **5**   0.40   2       0.16
  Interpersonal        3       0.10   4       0.13   2       0.07   3       0.10   **5**   0.17   4       0.13
  Amicable             **5**   0.20   2       0.08   4       0.16   3       0.12   4       0.16   2       0.08
  Facilities           4       0.22   **5**   0.28   3       0.17   4       0.22   3       0.17   **5**   0.28
  Work safety          3       0.15   **5**   0.23   4       0.18   4       0.18   **5**   0.23   4       0.18
  Product                      3.94           3.62           3.99           4.09           3.47           3.71
  Rankings                     *3*            *5*            *2*            *1*            *6*            *4*

Note: first column under each case is the score given by the interviewee during interview, and the second column is the product of weight of criterion times the interviewee\'s score.a

,

Case A (Ha): Female, married, 34, 1 child; 12 yrs in nursing, 10 yrs same hospital

Case B (Ha): Female, married, 30, 2 children; 10 yrs nursing, 1 yr same hospital

.

Case C (Ha): Female, married, 32, 2 children; 10 yrs nursing, 10 yrs same hospital

.

Case D (Hb): Female, married, 40, 2 children; 18 yrs nursing, 12 yrs same hospital

.

Case E (Hb): Female, married, 38, 3 children; 20 yrs nursing, 2 yrs same hospital

.

Case F (Hb): Female, married, 29, 1 child; 7 years in nursing, 7 yrs samehospital

.

For example, the best score of Case D in the [table 4](#T4){ref-type="table"} has stayed with the same hospital for 12 years in her 18-year nurse career. Case C and Case A appear as the second and the third highest scores, whose career experiences with present hospitals are 10 years respectively. On the other hand, those received lower scores of product are all characterized with shorter years with their current employers, such as Case E for two years, and Case B for one year.

All case nurses are in their early or late 30s, and all are married with one to three children. Case D, case C, and case A are the most stable employees among others, who stayed with the same hospitals (a or b) for more than 10 years.

Discussion
==========

As the simulation illustrated in the section of practical application, identifying a stable nurse is possible. This section further discusses more on this particular issue by examining every individual case. Case D in the simulation is the nurse who is the best in stress coping with an average score of 4.09, as shown in [table 4](#T4){ref-type="table"}. The result shows major contributive sub-criteria on her stress-coping capability are children education (0.66), career plan (0.48), family members\' health (0.43), fringe benefit (0.40), and job techniques (0.36) in descending order. Case C, the second best with an average score at 3.99, ranked children education (0.66), career plan (0.48), job techniques (0.36), fringe benefit (0.32), and personal emotion management (0.30) as the top five attributes to her coping capability. The first two nurses with best stress-coping capabilities took the children\'s education and the career planas the most important attributes that support their coping behaviors. This is consistent with previous research that confirmed the family relationship can mitigate the negative effect of work stress ([@ref25]-[@ref27]), since a social support from the family is one of the best sources for stress-coping ([@ref5], [@ref25]-[@ref26]). In the contrary, a work--family conflict was generally accepted as an important variable in predicting job satisfaction and turnover ([@ref28]).

Attributes that received five points as the top in the simulation are career plan (six times), children education (four times), family members\' health status (three times), and followed by job techniques, emotion management, a stable marriage, fringe benefit, service facility, and a safety work environment (two times each). Noteworthy is that a clear career plan is perceived as a very important element in building a stress coping capability by all interviewees in the simulation. Given that all interviewees are somehow experienced (from 7 to 20 years of nursing); this implies that the quality of a career plan may vary from one nurse to another.

Consistent to the model formulated, the simulation in a practical implementation has shown that the top two factors, the good career plan and the children\'s education, contribute most effects to foster a nurse\'s stress-coping ability. Since most nurses assume dual roles in their daily life, job and family ([@ref5], [@ref29]), they are obliged to accomplish the nursing duties for patients\' as the organization assigned, in the meantime are also responsible (if not fully) for the family care as the societal norms imposed ([@ref5]). Taken this capability as essential part of providing quality care services, a balance between patient-care career and family care would be a key to success for a motivation program ([@ref3], [@ref5]).

Since a healthy family tends to be used as one of the important criteria in determining the success of a woman (some other cultures may share similar norms), hospitals shall provide assistance to nurses by including certain free services in the compensation package other than fiscal salary. This may include certification assisting service, career plan reviewing service, academic tutoring service for after-class children, financial and legal consulting services, house-keeping consulting services, and free health examination services for family members. These free services could be provided by the organization or through an effective arrangement with contracted suppliers.

It is also important to note that the coverage and the level of usefulness and effectiveness of a career roadmap may vary from one nurse to another due to multiple reasons. Taken the vital role of a clear plan in nurses\' stress-coping capability, the employer shall create and maintain an active system for career service to foster a family-friendly working climate. The service of the system may include A to Z of an employee\'s career development, i.e. PDCA (Plan, Do, Control, Action). Aligning this assistance system with the missions, visions, and strategies of the organization will further benefit the healthcare facilities and the entire work force in many aspects, thus may need a professional officer to operate and supervise. Establishing a workable and effectively clear career plan is an old story, and it is time to call it back again for duty.

Conclusion
==========

The study suggested including these key determinants into the practice of human-resource management, and restructuring the hospital\'s organization, creating an employee-support system as well as a family-friendly working climate. The research provided evidence that supports the usefulness of AHP in identifying the key factors that help stabilizing a nursing team.
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